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 132   THE INTERNAL COMBUSTION ENGINE [chap, v
The improvements in operation obtained by the watex*
injection and the super-compression methods are of course
desirable in themselves, but they are really the most welcome
for what they bring in their train, viz. freedom from cracking
of cylinders and pistons.
86a. Other Methods.—In the Still engine an attempt is
made to recover a substantial part of the heat ordinarily lost*
\ in the exhaust and in the cooling system. The jacket water,
which is kept at about 180° C., passes into a boiler where steam.
is raised at 120 Ib. per sq. in. ; moreover the exhaust is passedL
through tubes in the feed water heater ; the steam so raised
is admitted to the opposite end of the cylinder to that which,
is operating on an internal combustion cycle. The engine Is
therefore both an internal combustion engine and a steam,
engine. A thermal efficiency of 44 per cent, is claimed.
Eicardo has urged that advantage should be taken of the
possibility of increasing efficiency by closing the inlet valv^e
late, so that for a given compression ratio a much larger
expansion ratio is obtained. This was one of the theoretica*!
advantages of the early Atkinson link motion and is attained
too in the Humphrey Pump (see Ex. 35, on p. 46). If it were
adopted on the ordinary form of internal combustion engine
it would add appreciably to the thermal efficiency, and would,
go far to silence the exhaust, but it would of course make for
a heavier engine.
87. The Indicator.—A very important instrument used
in connexion with gas engines is the indicator. It is an appar-
atus which when attached to an engine draws a curve showing
how the pressure in the cylinder varies at different points in.
the stroke. The best known modern form is the Crosby
shown in Fig. 37. On the left of the illustration will bo
seen a small cylinder containing a cup-shaped piston which Is
regulated in its upward motion by the downward push of
the strong spring seen above. When the indicator is screwed
on to the engine cylinder the gas pressure causes the indicator
piston to rise through a distance proportional to the foroo
exerted. The little piston rod rises also and communicator
its motion to the long sloping lever seen above. This levoi?
carries at its far end a pencil which traces a line on a pape:r

